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Abstract
Delirium is an acute dysfunction of the brain that occurs in up to eighty percent of
critically ill patients which has been associated with increased morbidity, mortality and
long-term cognitive deficits. In an effort to reduce symptoms associated with Intensive
Care Unit (ICU) acquired delirium, leading critical care researchers created the
Awakening and Breathing Coordination, Delirium Monitoring/Management and Early
mobility (ABCDE) bundle (Balas et al, 2012). Through an integrative literature review,
the aim of this scholarly inquiry paper is to determine the efficacy of the ABCDE bundle
in reducing the incidence of delirium in critically ill patients and provide supporting
recommendations for ongoing use of this clinical tool. Using PubMed, CINAHL, and
Google Scholar, eight research studies of varying levels of evidence were reviewed and
analyzed, including one clinical practice guideline and one systematic review. A
conceptual map was created to illustrate the results of the literature review and provide
future recommendations. The literature review did not provide definitive results that
proved a reduction in episodes of delirium when the ABCDE bundle was implemented
but patient outcomes, such as mortality and readmission rates improved, warranting
consideration of the ABCDE bundle for clinical practice. Successful implementation of
the ABCDE bundle requires a true interdisciplinary approach by the healthcare team and
would be best implemented using an evidence-based practice (EBP) framework or model
such as the Johns Hopkins Nursing Evidence-Based Practice Model. By utilizing this

model, a step-by-step recommendation will be made for pilot implementation of the
ABCDE bundle.
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Introduction
Delirium is an acute, fluctuating dysfunction of the brain which can cause
disturbances in inattention, awareness, and cognition and has been associated with
increased rates of morbidity and mortality. (Pandharipande et al., 2017). Critically ill
patients who develop and suffer from delirium during their hospitalization are at risk for
prolonged complications including increased ventilator days, and “increased risk for long
term cognitive impairments” after discharge (Girard, Pandharipande & Ely, 2008, para.
8). Pandharipande et al. (2017) estimate that 20-40% of critically ill patients experience a
type of delirium during their hospitalization. This number increases to 60-80% for
patients who are mechanically ventilated due to the use of sedating medications,
immobility, and prolonged length of stay.
In response to this complex medical issue, the Society for Critical Care Medicine
(SCCM) has released recommendations about Pain, Agitation, and Delirium (PAD)
management with the goal of mitigating hospital-related risk factors and improving
patient outcomes. Preventative strategies, such as use of the ABCDE bundle, are among
their recommendations.
Background
Delirium can be categorized into one of three categories which include:
hyperactive delirium, hypoactive delirium, and mixed delirium. Hyperactive delirium
can be recognized quite clearly, manifested by signs such as agitation, combativeness,
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and irritability. Hypoactive delirium manifests as lethargy or inattention which presents
similar to that of a comatose state making this type of delirium difficult to assess. Mixed
delirium is a combination of both hypo- and hyperactive delirium (Cavallazzi, Saad, &
Marik, 2012). In a seminal paper by Girard et al. (2008), one of the first to provide a
comprehensive overview of the concept of delirium and is frequently cited in subsequent
research in the field of delirium, it is estimated that hypoactive and mixed delirium
account for nearly 97% of the reported episodes of delirium experienced by ICU patients.
The incidence of hyperactive delirium is much less, accounting for only 1.6% of reported
episodes. Risk factors associated with delirium include age, severity of disease, and
hospital-related precipitating factors such as use of benzodiazepines, sleep alterations,
and drug-induced coma (Pandharipande et al., 2017).
During nursing assessments, if an ICU patient is showing signs of delirium, an
assessment tool can be utilized to assist in confirming diagnosis. Two of the more
commonly used delirium assessment tools are the ICU- Confusion Assessment Method
(CAM-ICU) or the Intensive Care Delirium Screening Checklist (ICDSC) (Tomasi et al.,
2012). The ICDSC demonstrates a higher sensitivity at 99% versus the CAM-ICU at
93% but a lower specificity of 64% compared to 89% demonstrated by the CAM-ICU.
Both assessment tools provide step-by-step directions on how to perform a delirium
assessment. Common assessment points on both tools include mental status, inattention,
and disorientation (Tomasi et al., 2012).
The ABCDE bundle focuses on optimizing pharmacologic and
nonpharmacologic interventions specifically aimed at sedation/analgesia, ventilator
management, immobility, and delirium. For proper implementation, there are roles for all
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members of the interdisciplinary team. Nurses play a vital role by coordinating care
between disciplines and performing assessments such as pain, level of consciousness,
and presence of delirium needed to ensure bundle success such as pain, level of
consciousness, and presence of delirium.
Purpose
In response to SCCM’s PAD guidelines, many organizations have implemented
the ABCDE bundle in ICUs to reduce the episodes of delirium and improve patient
outcomes, but there is a lack of quantitative results to support the effectiveness of the
ABCDE bundle. The purpose of this integrative literature review is to review and
analyze the most recent evidence related to the use of the ABCDE bundle in the critically
ill, determine the efficacy of the use of the ABCDE bundle based on the results of the
research, and finally, to give clinical recommendations for future implementation in an
ICU setting.
Clinical Nursing Question
To guide the literature review and obtain the most relevant evidence, the
following PICO question was developed: In patients in the ICU setting (P), does the use
of the ABCDE bundle (I) versus standard nursing cares and interventions (C) reduce the
incidence of delirium (O). The population is defined as any patient who is admitted to
the ICU with the status of critical care and not receiving comfort cares. The incidence of
delirium is defined by patients who are diagnosed with delirium via a clinical assessment
tool. Standard nursing cares and interventions are defined similarly to the “usual care”
defined by Balas et al. (2014) and include performance of spontaneous awakening and
breathing trials but with little consistency or standardization and are not interdisciplinary
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nor coordinated to occur simultaneously (p. 1026). Standard nursing cares lack routine
delirium assessment and monitoring and do not begin mobilizing patients until transfer
out of the ICU. (Balas et al., 2014, p. 1026).
Method of Inquiry
For this scholarly inquiry paper, a systematic literature review was completed
using the methods explained by Cronin, Ryan and Coughlan (2008). This simple stepby-step approach provides an excellent methodology for various types of literature
reviews. The process uses five simple steps which include: (1) selecting a review topic
with sufficient significance and literary support, (2) searching the literature using
appropriate databases, sources, and terminology, (3) reading and analyzing the literature
to determine which articles are appropriate, (4) summarizing information found in the
articles, and (5) writing the results of the literature analysis in a clear and concise manner
while referencing sources appropriately (Cronin et al., 2008).
Literature Review
The following section provides a comprehensive overview of the integrative
literature review performed including synthesis and analysis of research findings. An
appraisal of levels of evidence was performed along with an explanation of common
themes found for all articles chosen for review. Clinical guidelines included in the
literature review were evaluated using the Appraisal for Guidelines for Research and
Evaluation (AGREE) II tool. A general summary of the research findings is made which
includes gaps in the research findings. Lastly, a concept map (Figure 1) with an
accompanying written explanation is provided to depict overarching relationships seen
within the research articles.
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Search Strategy
Using the previously stated PICO question as a guide, a literature search was
performed using PubMed, Cumulative Index of Nursing and Allied Health Literature
(CINAHL) Plus with Full Text, and Google Scholar. The following search terms and/or
phrases were searched within each database: “ABCDE bundle,” “ABCDE bundle and
delirium,” “ABCDEF bundle,” “delirium prevention.” “PAD guidelines,” “Pain, agitation
and delirium guidelines.” Experts in the field of delirium prevention were identified
through the literature review and the reference lists were used as a means to find
secondary articles to support the PICO question. Articles published between January
2014 and November 2018 were considered to ensure the most recent research was
reviewed. Table 1 provides a complete list of database searches and results.
Articles were further narrowed after employing the preview, question, read,
summarize (PQRS) system (Cronin et al., 2008). Cronin et al (2008) describe the PQRS
system as a simple method that allows reviewers to identify relevant articles among
many. Following an initial search, the reviewer previewed the articles for relevant
information to their topic and began to narrow the number of articles utilized for the
literature review. During the literature review several questions were asked of the
selected articles including methodology, purpose, and findings. Following this first
review of articles, a smaller, more selective body of work was available for the reviewer
to read thoroughly and summarize.
For the purpose of this paper, articles were reviewed based on relevance to the
study population and clinical question. A total of eight articles were chosen for further
analysis and review. Table 2 includes literature tables highlighting these eight articles.
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Appraisal and Synthesis of Evidence
Articles chosen for review represented many levels of evidence. Two articles, a
systematic review and a recently updated set of clinical practice guidelines, were Level I,
while much of the literature were Level IV and VI studies. These studies were typically
cohort studies, or pre-post studies. The Level IV studies were multi-center studies with
very large sample sizes that controlled for many variables within their studies but lacked
randomization. The Level VI studies were single center, pre-post studies with small
sample sizes and data gathered via retrospective chart reviews. A Level VII article was
chosen based on the expertise of the authors in the field of delirium prevention which
added to the overall understanding of the effectiveness of the ABCDE bundle in reducing
the incidence of delirium. Definition of levels of evidence can be seen in Table 2.
AGREE II
Due to the implications a clinical practice guideline can have on the management
of patients and disease states, a more thorough evaluation of the clinical practice
guideline written by Delvin et al. (2018) was performed using the AGREE II instrument.
This tool provides a methodical way to assess all aspects in which clinical guidelines are
developed and reported and acts as a framework to assess the overall quality of clinical
practice guidelines (AGREE Next Steps Consortium, 2017).
Two appraisers independently reviewed the Clinical Practice Guidelines for the
Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility, and
Sleep Disruption in Adult Patients in the ICU written by Delvin et al. (2018). The first
appraiser is an advanced practice nurse graduate student with eight years of critical care
nursing experience. The second appraiser is a certified Nurse Practitioner with over 20
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years of critical care experience and works as a critical care advanced practice provider at
a Level I trauma care center. Using the formula provided in the AGREE II tool, a scaled
score was obtained for each of the six domains of the AGREE II tool, followed by an
overall guideline assessment rating and recommendation on use of the guideline. The
completed AGREE II appraisals, summary of scores for each domain along with scaled
scores can be seen in Appendix B.
The two areas in which the clinical guideline scored the highest were the rigor
used in the development and the clarity of guideline presentation with scaled scores of
90% and 97% respectively. The authors very clearly defined their methods for searching
and selecting evidence to support their guidelines. Multiple research articles were cited
in support of each recommendation as well as any gaps in evidence that may have been
present. Recommendations were made and reviewed by an expert panel consisting of
American and international medical specialists in pulmonology, anesthesiology, and
surgical critical care as well as former patients. The guideline, while lengthy, is
separated into well-defined categories with each recommendation corresponding to a
PICO style question. Some recommendations are vague due to insufficient evidence or
narrow populations available for certain interventions to be studied. In these instances,
the authors described the gaps in evidence and invited readers and researchers to address
these gaps.
Applicability of the guideline recommendations and clearly defining the editorial
independence of the authors scored the lowest with scaled scores of 52% and 21%.
Multiple suggestions are made throughout the guideline with regards to tools that should
be used for assessment and evaluation but examples of the suggested tools or advice on
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how to best use the tools is not provided. For example, it is suggested that either the
ICDSC or the CAM-ICU be used when assessing for delirium, but there is no description
on how to implement and perform the delirium assessment via the clinical tool nor
dialogue regarding which patient populations would be best suited for such an
assessment. The guideline lacks monitoring or auditing criteria to assess bundle
compliance beyond suggesting that both should be done on a regular basis without any
clear definition of what time frame is considered “regular basis.” Lack of these items can
cause difficulty for a clinician to successfully implement and sustain many of the
recommendations without performing additional research. With regards to editorial
independence, there is no comment made regarding funding of the guideline or if the
SCCM acted as a funding body. Authors and their associated conflicts of interest are
listed at the start of the guideline and a comment is made that those with “a financial or
intellectual conflict of interest did not review questions related to their conflict,” but it is
unclear how that was determined (Delvin et al., 2018, p. e827). The lack of clarity
around this topic raises questions about the effect these conflicts may have on
recommendations made.
The guideline scores an overall quality of five and a half out of seven, and both
appraisers recommend the guideline for use. Despite areas of weakness, the guideline
provides excellent suggestions and recommendations that are supported by evidence
Themes
The increased risk of morbidity and mortality associated with delirium is a
common theme in all eight articles supporting the use of the ABCDE bundle. Balas et al.
(2014), Kram et al. (2015), Pandharipande et al. (2017), and Pun et al. (2018) all discuss
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the long-term cognitive impairments, including memory loss, decreased executive
function, and impaired language, which can be seen up to 12-months post hospitalization
for ICU patients who experience delirium. Given the nature of the ABCDE bundle, the
intervention themes were similar among authors, but methods of implementation of
interventions varied widely. For example, all articles used a delirium assessment method,
but the choice of method varied. The two most common delirium assessment tools used
were the CAM-ICU and the ISCDC. Many of the research articles noted inconsistencies
when using these two tools as limitations of their study. These inconsistencies included
lack of understanding and variation in the use of both tools. Furthermore, despite
knowing that the use of sedating medications including analgesics can increase the risk of
delirium, only four of the authors considered medication use in their study or review. For
further description of common themes, please refer to Table 3.
Summary of Research Findings
The following section will discuss the results and findings of the research articles.
Three of the articles reviewed were large, prospective pre-post cohort studies with a level
IV evidence. The study by Balas et al. (2014), which included nearly 300 participants, is
one of the most cited research studies among the articles found. Their results find that
the use of the ABCDE bundle reduced delirium rates and number of days spent in a
delirious state with statistical significance. The number of patients who experienced
delirium was reduced from 62.3% to 48.7% (p = 0.02) and number of days patients spent
delirious decreased by 17% (p = 0.003) (Balas et al., 2014, p. 1030). A study by Pun et
al. (2018) had over 15,000 participants in their study and found use of the ABCDE
bundle resulted in lower likelihood of multiple outcomes, which was expressed as
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adjusted odds ratios (AOR). This included mechanical ventilation (AOR 0.28), coma
(AOR 0.35), and delirium (AOR 0.60) all with statistical significance (Pun et al., 2018, p.
8). Over 6,000 participants were in the study by Barnes-Daly et al. (2017) which studied
the relationship between compliance with use of the ABCDE bundle and reduction in the
incidence of delirium and coma free days. Results showed that for every 10% increase in
partial bundle compliance, there was a 15% increase in delirium free and coma free days,
whereas there was only a 2% increase in delirium free and coma free days with an
increase in total bundle compliance (Barnes-Daly et al., 2017, p. 175). The difference in
the results, comparing partial and total compliance, was related to the fact that the
ABCDE bundle was applied to all critically ill patients in the study which included the
“less ill and very critically ill patients alike” as well as those patients receiving palliative
care (Barnes-Daly et al., 2017, p. 176). All three studies found that the ABCDE bundle is
effective in reducing the incidence of delirium in critically ill patients. A secondary
finding was that total bundle compliance is not needed to see an improvement.
Two single site, retrospective studies each rated a VI level of evidence had similar
results. Bounds et al. (2016) found an overall 15% (p = 0.01) reduction in delirium
prevalence post ABCDE bundle implementation, and duration of delirium reduced by
2.08 days (p. 541). The reduction in prevalence and duration of delirium was even more
pronounced in patients who were mechanically ventilated with a 38% decrease in
prevalence and 2.4 days (Bounds et al, 2016, p. 541). Kram et al. (2015) found the
prevalence of delirium was about 19% post ABCDE implementation, which is below the
20-80% rates of delirium typically presented in literature (p. 256). While both studies
show the ABCDE bundle to be efficacious in reducing episodes of delirium, these studies
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had small sample sizes and were completed in rural hospitals. The variation in definition
and severity of “critically ill” in the rural setting may not allow their outcomes to be
generalizable to all ICU populations.
Interestingly, the articles by Trogrlic et al. (2015) and Delvin et al. (2018), both
considered a Level I evidence, and the article by Pandharipande et al., (2017) have
different views on the efficacy of the ABCDE bundle in reducing incidence of delirium.
Although considered a level VII of evidence due to a lack of clear methodology, the
article by Pandharipande et al. (2017) was written by many leading researchers in the
field of delirium and can, therefore, be considered an opinion of experts. The experts
state use of the multi-component bundle should be considered when attempting to reduce
incidence of delirium but mention that current research is observational, thus should be
“interpreted with caution” (Pandharipande et al., 2017, p. 1331).
The guideline recommendations released by Delvin et al. (2018) make note that
although the outcomes of the studies reviewed showed decreased incidence of delirium
with ABCDE bundle implementation these studies had a small sample size, were
heterogenous, and their findings were observational which questioned the certainty of
supporting evidence. Therefore, implementation and use of the ABCDE bundle is
recommended based on relative benefit versus risk and not concrete evidence proving a
reduction in delirium In the systematic review performed by Trogrlic et al. (2015), the
pooled analysis of eight studies did not show any difference in the incidence of delirium
with or without the implementation of the ABCDE bundle (p. e8). Despite these
findings, Troglic et al. (2015) found use of a multi-component delirium prevention
intervention such as the ABCDE bundle resulted in improved patient outcomes such as
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reduction in mortality rate (Relative risk [RR] 0.81 vs. RR 0.93) and decreased ICU
length of stay by 1.26 days (p. e12). Based on these improved outcomes, it was
recommended that the ABCDE bundle be implemented into practice. Given the rigor of
these two articles, the level of evidence, large sample sizes, and methodology used to
reach these conclusions, these results have more validity than that of the other six articles.
Other common findings of interest among the articles that were clinically
significant included a reduction in the number of ventilator days and coma-free days.
Barnes-Daly et al. (2017), combined coma-free and delirium-free days when collecting
data. Due to different risk factors and definitions of a comatose state and delirium,
Pandharipande et al. (2017) cautioned against combining delirium-free and coma-free
days, when assessing effectiveness of the ABCDE bundle. Differentiating between
comatose state and delirium can be challenging but among the differences assessed,
delirium is a fluctuation of attention, sedation, and mental status, whereas coma-like state
has no fluctuation in the abovementioned (Stevens & Nyquist, 2007). Balas et al. (2014),
Pandharipande et al. (2017), and Trogrlic et al. (2015) found commonality in the
importance of early mobility, which is defined as physical therapy interventions
occurring in the ICU, in reducing delirium. Some authors argue that early mobility is the
only intervention to both reduce delirium and improve outcomes, but due to the
integrative nature of the ABCDE bundle, mobility has not been evaluated as an individual
outcome. (Trogrlic et al., 2015).
Gaps in Literature
A lack of compliance in implementing all parts of the bundle consistently is a gap
in the literature listed by many authors. This is associated with many factors including
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alternative delirium assessment tools used and varying of practices regarding early
mobility and awakening and breathing trials. This could explain the lack effectiveness at
higher levels of evidence. Barnes-Daly et al. (2017) reported that a 10% increase in
bundle compliance resulted in a 15% increase in delirium-free and coma-free days. One
way to improve this is through staff education. Many articles discuss the importance of
staff education in relation to compliance, but Trogrlic et al. (2015) included
implementation strategies in their review of delirium prevention and found that a
multifaceted approach to implementation and education was directly associated with
improved patient outcomes (p. e12). These implementation strategies included
educational meetings, audit/feedback assessments, and distribution of educational
materials, to name only a few. Use of a multi-component implementation process
improved both knowledge and delirium screening adherence (Trogrlic et al., 2015, p.
e12). Health care organizations and nursing leaders should use these recommendations
as a guide when considering ABCDE bundle implementation.
A second gap in the literature was the lack of high-quality, prospective,
randomized controlled trials assessing the effectiveness of the ABCDE bundle on
reducing delirium. Due to this lack of high-quality research, a definitive causative
relationship between ABCDE bundle implementation and reduction in delirium cannot be
proven. Pandharipande et al. (2017) and Trogrlic et al. (2015) both discuss the need for
this type of research to be completed to gain further knowledge on the prevention of
delirium in critically ill patients.
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Conceptual Map
Concept maps are used to visually illustrate the conceptual relationship between a
main theory, referred to as the concept of interest, and its potential outcomes, known as
consequences. Antecedents of the ABCDE bundle are identified as the various
components of patient care that comprise the ABCDE bundle including the awakening
and breathing coordination trials, delirium assessment and monitoring, and early
mobility. Additionally, sedative and analgesic medications administered to patients is
considered an antecedent of the ABCDE bundle. Judicious use of these medications is
considered an important aspect of delirium reduction but was not specifically studied in
the articles reviewed due to variation in medication management between providers and
facilities. Therefore, it is listed as an antecedent but was not reviewed in depth for the
purposes of this scholarly inquiry paper.
Consequences of the lack of implementation of the ABCDE bundle include
incidence and duration of delirium, hospital length of stay, ventilator days, and overall
patient outcomes. The only definitive relationship seen is the positive correlation
between patient outcomes, such as reduction in mortality, decreased readmissions, and
what Troglic et al. (2015) describes as “better overall clinical outcomes” meaning that
although there is not always a statistically significant reduction in patient complications,
clinically, patients have reduced complications and lengths of stays when the ABCDE
bundle is implemented (p. e12). The remaining consequences all have an unknown
relationship. An unknown relationship indicates that there were mixed results in the
statistically significant reductions of the results. This aligns with the previously
discussed summary above. Figure 1 is the conceptual map used to describe the
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relationship between of the ABCDE bundle and its antecedents and consequences as
depicted by the research articles reviewed.
Conceptual Model
EBP models provide a framework to guide clinicians in the design and
implementation of evidence-based changes to practice (Melnyk & Fineout-Overholt,
2015). Given the complexity and multidisciplinary nature required for the successful
implementation of the ABCDE bundle, the Johns Hopkins Nursing Evidence-Based
(JHNEB) Practice Model is suggested as the EBP model of choice. The JHNEB model
was created as a tool to help nurses bridge the gap between new clinical evidence and the
transfer of that new knowledge into practice (Melnyk & Fineout-Overholt, 2015). This
model was created by nurses, for nurses, and can be incorporated at the clinical,
administrative, and educational levels of nursing practice.
JHNEB Practice Model
The conceptual model of JHNEB lists evidence obtained via research and nonresearch at the core of the model. Research-related evidence includes results from
experimental, quasi-experimental and qualitative studies. The non-research evidence
speaks to the patient and practitioner experiences, which are pillars of evidence-based
practice, as well as the organizational culture. These lie within what is known as the
“triad of nursing practice” which include practice, education, and research (Melnyk &
Fineout-Overholt, 2015, p. 303). Additional internal and external factors, such as
legislation, regulations, environment, and availability of staffing and equipment can
facilitate or inhibit the integration of EBP. As noted previously, delirium prevention and
implementation of the ABCDE bundle is supported both via research and clinician
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experiences, placing an emphasis on nursing practice, education, and research. This
further confirms that the JHNEB model is appropriate to utilize in the implementation of
the ABCDE bundle. A visual of the 2013 JHNEB conceptual model can be seen in Figure
2A. In 2018, Johns Hopkins revised their conceptual model and changed it to represent
the three interrelated components of inquiry, practice, and learning (Dang & Dearholt,
2018). This revised model can be seen in Figure 2B.
Implementation of the JHNEB model uses what is called the PET process which
includes the following phases: a practice question, evidence, and translation (Melnyk &
Fineout-Overholt, 2015). There are 18 steps total within the three phases. A visual
representation of the use of these steps for implementation of an ABCDE bundle to an
ICU can be seen in Figure 3. Note that step 14 encourages the use of pilot testing on ICU
units. Pilot testing is an important step for the implementation of any new practice as it
provides opportunities to modify and improve a practice change based on staff feedback
in a shorter time frame. This can be useful to ensure success when implementation is
widespread.
Conclusion
Based on the discussion above, there is support that implementing the ABCDE
bundle decreases the incidence of delirium and/or the number of days patients spend in a
delirious state. If one were to base the use of the ABCDE bundle solely on statistical
significance, there would be a lack of support and quality level of research to support a
reduction in the incidence of delirium. However, overall patient outcomes are improved
when the bundle is implemented which includes delirium as well as mortality and
readmission rates (Delvin et al.,2018; Trogrlic et al, 2015). Multiple factors contribute to
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the success of the use of the ABCDE bundle and improved patient outcomes including
thoroughness of nursing education, adherence to all parts of the bundle, and a
multidisciplinary approach.
Recommendations
Given the results of this integrative literature review, the author recommends the
implementation of the ABCDE bundle in the ICU to reduce both incidence of delirium
and improve patient outcomes. Despite the uncertainty of statistically significant results,
the literature proves that the potential benefits of the ABCDE bundle use outweigh the
risks. The use of an evidence-based practice (EBP) model is recommended to implement
the ABCDE bundle into clinical practice. Based on this recommendation, the following
protocol illustrates a plan for ABCDE bundle implementation.
ABCDE Bundle Intervention Protocol
Following Institutional Review Board (IRB) approval, implementation of the
ABCDE bundle protocol will be piloted for all critically ill patients who are over the age
of 18 and admitted to a regional Burn Intensive Care Unit (BICU) of a community based,
Level I trauma tertiary care center in the Midwest. The BICU was chosen due to the
strong interdisciplinary team that already exists and the critically ill patient population.
Team members involved in the creation and implementation of the pilot would include
critical care physicians, unit nurse manager, a group of champion bedside BICU nurses,
unit respiratory therapists, unit physical therapists, BICU nurse educator, and an ICU
Clinical Nurse Specialist. Project stakeholders include the aforementioned individuals as
well as senior leadership and a former BICU patient and/or family member.
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Description of Protocol
Creation of the ABCDE protocol should follow the clinical guidelines set forth by
SCCM. The Critical Illness, Brain Dysfunction, and Survivorship (CIBS) Center has
done extensive work regarding successful implementation of the ABCDE bundle. The
ABCDE protocol for this pilot is based on CIBS recommendations. Figure 4 provides a
visual of the pilot’s protocol.
Implementation strategies of the protocol will be based on results of the study by
Trogrlic et al. (2015), which found that a multimodal implementation approach produced
the best results. From this, six implementation strategies are suggested. These strategies
can be seen in Figure 5.
Implementation of the protocol will begin on a mutually agreed upon date with
the plan to implement for three months similar to the studies by Bounds et al. (2018) and
Kram et al. (2015). Bedside BICU nurses will chart all assessments regarding patient
tolerance of awakening trial using the Richmond Agitation Sedation Scale (RASS), as
well as delirium assessments using the CAM-ICU, as both tools are recognized by the
SCCM’s PAD guidelines as validated tools. Prior to protocol implementation, all nurses
will receive education with required return demonstration on correct use of each tool. The
respiratory therapists will be responsible for charting all events related to breathing trials.
The physical therapists will be responsible for charting all events related to early
mobility, and physicians will be responsible for charting all events related to medication
choices. Figure 6 displays the RASS assessment, and Figure 7 provides an example of the
CAM-ICU flowsheet made available by the CIBS Center.
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Facilitators and Barriers
Facilitators to the success of this pilot include the BICU staff who have basic
knowledge of the topic of delirium, and who will be the front-line staff who implement
the ABCDE interventions. Additional facilitators include Advanced Practice Nurses,
such as Clinical Nurse Specialists or Nurse Practitioners who can assist with auditing of
bundle compliance, staff education, and help to ensure clear communication between
disciplines. The support of the unit’s nurse manager and additional members of senior
leadership will facilitate any financial considerations that are needed and help to ensure
compliance by holding individuals accountable. The largest potential barrier would be
non-compliance with the any of the components of the bundle. This could be due to
staffing issues, lack of knowledge, or buy-in from nursing staff and administration.
Additional barriers that could arise include lack of funding or personnel to complete data
extraction and analysis, lack of time and availability of project team members, and lack
of higher level of evidence supporting the rationale for the implementation of the
ABCDE bundle.
Outcomes, Evaluation, and Sustainability
The desired outcome of this protocol would be successfully implementation of the
ABCDE bundle on all critically ill patients on the BICU and reduction in the number of
days BICU patients spend in a delirious state. Comparable to Kram et al. (2015),
evaluation of the reduction of delirium days will be evaluated through chart review by
assessing the number of CAM-ICU positive days experienced by patients and comparing
against the average number of delirium days reported in literature. If the implementation
of the ABCDE bundle fails to produce a reduction in the incidence of delirium, there still

20

remains many benefits to patients with the use of the ABCDE bundle which includes
reduction in ventilator days, ICU length of stay, and overall improved health of the
patient (Delvin et al., 2018). Therefore, successful implementation of the ABCDE
bundle will be determined by evaluating completion of charting for each aspect of the
bundle. The completion of these chart reviews will provide a means of evaluation of
complete documentation by the staff and if follow up education is needed. Figure 8
provides an example of an audit tool that can be used for evaluation of outcomes.
Ease of use and staff satisfaction are both integral to long-term sustainability of
this project. Sustainability will rely heavily on progress updates and on-going staff
education. Providing frequent updates related to patient outcomes and improvements will
hopefully motivate all staff members to continue to follow protocol guidelines. Monthly
unit practice council meetings and daily huddle will provide key opportunities for
ongoing education, encouragement, and facilitation. Continuing education will be both
intermittent (when problems are identified in daily workflows), and annually (to act as a
reminder of expectations). When barriers to sustainability arise, the Clinical Nurse
Specialist can refer to prior measured outcomes as well as referring to the updated
evidence for enhanced solutions.
Implications for Nursing
Multiple disciplines are involved in the ABCDE bundle, and effective execution
of the bundle requires true interdisciplinary teamwork and communication. Nurses are
often at the center of the communication and responsible for much of the coordination
involved in aligning timing of awakening and breathing trials along with physical
therapy, all the while providing the cares required of critically ill patients. This role
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places the nurse in the unique position to ensure the bundle is tailored to the individual
needs of the patient yet still fully implemented, resulting in better overall outcomes.
Additionally, nurses play a critical role in providing feedback during the pilot
implementation. This will provide insight and suggestions into the training and resources
required to ensure success of the implementation of the ABCDE bundle practice.
For those who fail to recognize the benefit of delirium prevention measures, such
as the ABCDE bundle, delirium rates, mortality rates and ICU length of stay will remain
unchanged or increase. As the front-line staff caring for these medically complex
patients, nurses can experience moral distress and increased emotional and physical
burden while at work. Nurses can advocate for both themselves and patients by
encouraging the use of the ABCDE bundle within their workplace.
Summary
“The ABCDE bundle is an evidence-based multidisciplinary approach to
optimizing patient outcomes” in the ICU (Kram et al., 2015, p. 250). According to the
current literature, its efficacy on reducing delirium in critically ill patients is uncertain,
but researchers agree that implementation of the ABCDE bundle improves overall patient
outcomes. With this knowledge, ICU clinicians should advocate for use of the ABCDE
bundle in their care areas. The use an EBP model, such as the JHNEB practice model is
recommended for successful implementation of practice as it provides a guide on how to
create a practice question, research and analyze existing evidence, and implement a
change into practice starting with a pilot. The use of the ABCDE bundle requires an
interdisciplinary effort with the nurse playing a vital role in implementation, success and
sustainment of bundle use in daily practice.
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Figure 2A: Johns-Hopkins nursing evidence-based practice conceptual model. (From
Dearholt, S. L., & Dang, D. [2012]. Johns Hopkins nursing evidence-based practice
model and guidelines. 2nd ed. Indianapolis, IN: Sigma Thea Tau International.)

Figure 2B: Johns Hopkins nursing evidence-based practice conceptual model. (From
Dang, D., & Dearholt, S. [2017]. Johns Hopkins nursing evidence-based practice model
and guidelines. 3rd ed. Indianapolis, IN: Sigma Theta Tau International)
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Practice
Question

Evidence

Practice Question
Step 1:
Recruit interprofessional team
Step 2:

Develop and refine EBP
question.

Step 3:

Define the scope of the EBP
question and identify
stakeholders.

Step 4:

Determine responsibility for
project leadership.

Step 5:

Schedule team meetings.

Translation:
Step 11:

Step 12:

Step 13:

Determine fit, feasibility, and
appropriateness of
recommendation(s) for
translation plan.
Create action plan.

Step 14:
Step 15:
Step 16:

Secure support and resources to
implement action plan.
Implement action plan
Evaluate outcomes
Report outcomes to stakeholders

Step 17:

Identify next steps

Step 18

Disseminate findings

Translation

Gather a team consisting of MD, RNs, APRNs, RTs,
OT/PTs, Senior leadership, and patients.
PICO Question: In ICU patients, does the use of the
ABCDE bundle versus standard nursing
interventions reduce the incidence of patients
experiencing delirium?
In scope: ICU patients admitted to Medical, Cardiac,
Surgical/Trauma ICUs. Out of scope: Any non-ICU
patients or comfort care patients.
Stakeholders: Senior leadership, patients, MDs and
RNs.
To create and support education and implementation
of ABCDE bundle. Gather and analyze data and
provide updates in regular intervals.
Meetings planned every 2 weeks.

Based on literature and organizational culture,
ABCDE bundle implementation is determined to be
both feasible and a good fit.
An action plan is created including a time line for
education and roll out as well as evaluation and
assessment tools to be used to gather data.
Team determines any additional support or resources
needed to implement ABCDE bundle into daily work.
Begin pilot on ICU units.
Gather and evaluate data after pilot is completed.
Report outcomes and data to stakeholders and
interprofessional team.
Determine if additional data is needed or if the
ABCDE implementation should be the standard of
care within the ICU.
Share findings on an organizational wide basis and
consider publishing to share with larger medical
community.

Figure 3: Johns Hopkins nursing process for EBP template with summarization of steps
taken to implement ABCDE bundle in Burn ICU setting.
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Figure 4: ABCDE protocol to guide implementation on BICU during pilot. (From
Critical Illness, Brain dysfunction, and Survivorship [CIBS] Center. [2018]. ABCDEF
Overview. Retrieved from: www. icudelirium.org)

ABCDE Bundle Pilot Implementation Strategies
1. Distribution of educational materials to all appropriate team members explaining
the effects of delirium and importance of prevention and recognition.
2. Departmental educational meetings to introduce the ABCDE bundle and
associated patient outcomes, along with individual departmental roles in
implementation.
3. Leadership-oriented report to senior leadership to explain the potential cost
savings and improvement in patient-experiences and outcomes related to
ABCDE bundle use.
4. Multidisciplinary team practice implementing the ABCDE bundle with the use
of high-fidelity simulation.
5. Audit and feedback of compliance, staff satisfaction, and patient outcomes
throughout the pilot.
6. Patient-mediated assessments on perceptions of care during the pilot.

Figure 5: Implementation strategies for the ABCDE bundle pilot.
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Figure 6: The Richmond Agitation-Sedation Scale used at part of the CAM-ICU delirium
assessment.
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Figure 7: The CAM-ICU flowsheet for assessing for delirium. (From Critical Illness,
Brain dysfunction, and Survivorship [CIBS] Center. [2018]. Monitoring Delirium in the
ICU. Retrieved from: https://www.icudelirium.org/medicalprofessionals/delirium/monitoring-delirium-in-the-icug)

Figure 8: An audit report created in Excel to assess ABCDE bundle completion.
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AGREE II Score Sheet- Appraiser 1
AGREE II Rating
Domain

Item

1
Strongly
Disagree

Scope and
purpose

Stakeholder
involvement

2

3

4

5

6

7
Strongly
Agree

1.

The overall objective(s) of the guideline is (are)
specifically described.
Comments:

x

2.

The health question(s) covered by the guideline
is (are) specifically described.
Comments: Each rationale and recommendation
was made based off of clinically appropriate
PICO questions for each section.

x

3.

The population (patients, public, etc.) to whom
the guideline is meant to apply is specifically
described.
Comment: States “Adult patients in the ICU” (p.
e826), but does not define ICU or adult.

x

x

x

4.

The guideline development group includes
individuals from all the relevant professional
groups.
Comment: Excellent variety. Includes patients as
collaborators and coauthors as well as
international experts to incorporate diversity.

x

5.

The views and preferences of the target
population (patients, public, etc.) have been
sought.
Comment:

x

6.

The target users of the guideline are clearly
defined.

x
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AGREE II Rating
Domain

Item

1
Strongly
Disagree

2

3

4

5

6

7
Strongly
Agree

Comment: Due to its comprehensive nature, it’s
for all members of the critical care team, but it
doesn’t specifically state who should/ can use
the guideline.
Rigor of
development

7.

Systematic methods were used to search for
evidence.
Comment: used GRADE methodology

x

8.

The criteria for selecting the evidence are clearly
described.
Comment:

x

9.

The strengths and limitations of the body of
evidence are clearly described.
Comment:
Each section lists evidence gaps that may occur
for that given topic as well as discussed at the
end of the guideline.

x

10. The methods for formulating the
recommendations are clearly described.
Comment:

x

11. The health benefits, side effects and risks have
been considered in formulating the
recommendations.
Comment:

x

12. There is an explicit link between the
recommendations and the supporting evidence.
Comment: A rationale section is after each
recommendation with citation available.

x

13. The guideline has been externally reviewed by
experts prior to its publication.
Comment:

x

14. A procedure for updating the guideline is
provided.
Comment: how the guideline was reviewed is
stated, but not the timeline other than it took 3.5
years to complete.

x
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AGREE II Rating
Domain

Item

1
Strongly
Disagree

Clarity of
presentation

Applicability

2

3

4

5

15. The recommendations are specific and
unambiguous.
Comment:
Recommendations are specific and
unambiguous when appropriate, but some are
vague due to insufficient evidence or narrow
populations available for certain interventions to
be studied. In these instances, the authors
described the gaps in evidence to invite
researchers to address these gaps.

6

7
Strongly
Agree

x

16. The different options for management of the
condition or health issue are clearly presented.
Comment:

x

17. Key recommendations are easily identifiable.
Comment:
Clearly listed

x

18. The guideline describes facilitators and barriers
to its application.
Comment: yes, but they are somewhat vague

19. The guideline provides advice and/or tools on
how the recommendations can be put into
practice.
Comment: the guidelines suggest the use of
multiple tools with links to research supporting
this recommendation, but do not provide a link
the tools themselves or a how to use the tool.

20. The potential resource implications of applying
the recommendations have been considered.
Comment: Cost effectiveness, educations
requirements, staff requirements, and resource
availability is discussed throughout the

x

x

x
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AGREE II Rating
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1

Item
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Disagree

2

3

4

5

6

7
Strongly
Agree

guidelines and within specific sections, when
appropriate.

21. The guideline presents monitoring and/ or
auditing criteria.
Comment: monitoring and auditing criteria is
rarely given I saw it present only in a handful of
recommendations.

Editorial
independence

x

22. The views of the funding body have not
influenced the content of the guideline.
Comment: those with financial conflicts of
interest did not review content related to their
conflict and were not allowed to vote on
recommendations.

x

23. Competing interests of guideline development
group members have been recorded and
addressed.
Comment: All competing interests of the authors
are listed, but not of the entire developmental
group

Overall
Guideline
Assessment

1.

x

Rate the overall quality of this guideline.

1
Lowest
possible
quality

Overall
Guideline
Assessment

2. I would recommend this guideline for use.
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Notes:

x
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2

3

4

Yes, with
modifications

5

6
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quality
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3

4
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x

27. The guideline development group includes
individuals from all the relevant professional
groups.
Comment: International experts and survivors.

x

28. The views and preferences of the target
population (patients, public, etc.) have been
sought.
Comment:

29. The target users of the guideline are clearly
defined.
Comment: States “guide clinical practice.”
30. Systematic methods were used to search for

7
Strongly
Agree

x

26. The population (patients, public, etc.) to whom
the guideline is meant to apply is specifically
described.
Comment: Assumed ICU due to name of
guideline but not noted

Rigor of

6

24. The overall objective(s) of the guideline is
(are) specifically described.
Comments:

25. The health question(s) covered by the
guideline is (are) specifically described.
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x

x
x
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development

3

4

5

6
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evidence.
Comment:
31. The criteria for selecting the evidence are
clearly described.
Comment: GRADE principles

x

32. The strengths and limitations of the body of
evidence are clearly described.
Comment:

x

33. The methods for formulating the
recommendations are clearly described.
Comment: Rationale/evidence gaps clearly
discussed

x

34. The health benefits, side effects and risks
have been considered in formulating the
recommendations.
Comment:

x

35. There is an explicit link between the
recommendations and the supporting
evidence.
Comment:

x

36. The guideline has been externally reviewed by
experts prior to its publication.
Comment: Besides coauthors, multiple
experts from global critical care communities
gave input

x

37. A procedure for updating the guideline is
provided.
Comment:
Clarity of
presentation

2

38. The recommendations are specific and
unambiguous.
Comment:

x

x
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39. The different options for management of the
condition or health issue are clearly
presented.
Comment: each guideline point discussed
different clinical trials

x

40. Key recommendations are easily identifiable.
Comment:

x

41. The guideline describes facilitators and
barriers to its application.
Comment:

x

42. The guideline provides advice and/or tools on
how the recommendations can be put into
practice.
Comment:

x

43. The potential resource implications of applying
the recommendations have been considered.
Comment:

x

44. The guideline presents monitoring and/ or
auditing criteria.
Comment:

Editorial
independence

2

x

45. The views of the funding body have not
influenced the content of the guideline.
Comment:
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46. Competing interests of guideline development
group members have been recorded and
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x
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Item #1
Appraiser 1
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Appraiser 2
7
Total
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Scaled Score for Domain 1: 69%

Item #2
7
1
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Item #3
4
5
9
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18
13
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Item #4
Item #5
Appraiser 1
7
7
Appraiser 2
7
6
Total
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13
Scaled Score for Domain 2: 83%

Item #6
5
4
9

Total
19
17
36

Domain 3: Rigor of Development
Item
Item
Item
#7
#8
#9
Appraiser 1
7
7
7
Appraiser 2
7
7
7
Total
14
14
14
Scaled Score for Domain 3: 90%
Domain 4: Clarity of Presentation
Item #15
Appraiser 1
6
Appraiser 2
7
Total
13
Scaled Score for Domain 4: 97%

Item
#10
7
7
14

Item #16
7
7
14

Domain 5: Applicability
Item #18 Item #19
Appraiser 1
5
4
Appraiser 2
7
3
Total
12
7
Scaled Score for Domain 5: 52%
Domain 6: Editorial Independence
Item #22
Appraiser 1
3
Appraiser 2
1
Total
4
Scaled Score for Domain 6: 21%

Item #23
4
1
5

Item
#11
7
7
14

Item
#12
7
7
14

Item
#13
7
7
14

Item #17
7
7
14

Item #20
7
3
10

Total
7
2
9

Item #21
3
1
4

Item
#14
3
1
4

Total
20
21
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Total
19
14
33

Total
52
50
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Overall Guideline Assessment:
Appraiser 1: 6/7- points deducted for lack of examples of suggested tools and lack of
clarification with regards to audit/follow up. Also, the lack of clarity in how some
recommendations should be implemented.
Appraiser 2: 5/7
Overall Guideline Assessment Rating: 5.5/7
Overall recommended use of the guideline: Yes, despite its areas of deficiency this
guideline is addresses many critical areas that are difficult to address in critically ill
patients. It would serve as an excellent resource for any critical care clinician.
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Table 1
Databases searched and Data Abstraction
Date of
Search

Keyword Used

10/22/2018 "ABCDE Bundle and
Delirium”
10/22/2018 “ABCDE Bundle”
10/25/2018 “ABCDEF Bundle”
10/22/2018 “ABCDE Bundle and
Delirium”
10/25/2018 “ABCDEF Bundle”
10/22/2018 “ABCDE Bundle”
10/27/2018 “Implementing PAD
guidelines”
10/27/2018 “Pain, Agitation, and
delirium guidelines”

# of Hits

Database/Source
Used (CINAHL,
OVID, Proquest,
Listed
Google Scholar, etc.)
PubMed
26

6

2

PubMed
PubMed
Google Scholar

31
12
635

2
1
10

1
1
1

Google Scholar
CINAHL
CINAHL

520
31
7

7
4
1

1
0
1

CINAHL

76

4

1

Reviewed

Used

43

Table 2
Literature Review Table for Research Articles
Citation

Purpose

Sample/
Setting

Design/
+Framework

Variables/
Instruments

Balas, M.,
Vasilevskis, E.,
Olsen, K.,
Schmid, K.,
Shostrom, M.,
Cohen, M., …
& Burke, W.
(2014).
Effectiveness
and safety of
the awakening
and breathing
coordination,
delirium
monitoring/ma
nagement, and
early
exercise/mobili
ty bundle.
Critical Care
Medicine,
42(5), 10241036. doi:
10.1097/CCM.
000000000000
0129

“To
determine if
implementi
ng the
ABCDE
components
as a bundle
would
prove safe
and
effective if
applied to
every
critically ill
patient” (p.
1025).

624 bed tertiary
medical center, 5
adult ICUs, 1 step
down unit, 1
oncology/hematol
ogy unit.

QuasiExperimental
prospective prepost, cohort study.
IRB approved

Variable:
delirium
duration
Instruments:
CAM-ICU,
RASS

N = 146 in preimplementation
group- FebruaryOctober 2011.
N = 150 post
implementation
group-October
2011-April 2012.
Inclusion criteria:
≥ 19 y.o.
admitted to
medical/surgical
care service,
Exclusion:
Unable to consent
or exempted via
provider order.

Comparisons
between pre and
post groups done
using t tests for
continuous
variables, chisquare test for
categorical
variables, and logrank tests for time
to event variables.
Outcomes
between groups
were adjusted for
age, sex,
ventilation status,
APACHE II, and
Charlson
Comorbidity
Index.

Result(s)

Overall decrease in
delirium (p = 0.02)
Odds of delirium
were reduced by
almost half (odds
ratio = 0.55, 95% CI
0.33-0.93)
Delirium duration
decreased by 1 day
(p = 0.52)
Percent of ICU days
spent delirious
decreased by 17% (p
= 0.003)

Implications

Comments

Implementation of
ABCDE bundle is
an independent
predictor of
decreased
delirium and/or
reduced number
of delirium days.

This article
includes
ventilated and
nonventilated
patients, and
nonventilated
patients are rarely
studied. Also
assesses for
Ventilator free
days, ICU and
hospital LOS, and
percent of
patients
mobilized out of
bed while in the
ICU.

Limitations
include:
ABCDE bundle
was not followed
per protocol by all
providers or
nurses.
Co-founding
variables exist due
to the nature of
illness and some
delay in consent.
Use of multiple
sedative
medications and
did not use a
validated pain
tool.

**Level
of
Evidence
IV

44

Citation

Purpose

Sample/
Setting

Barnes-Daly,
M., Phillips, G.,
& Ely, W.
(2017).
Improving
hospital
survival and
reducing brain
dysfunction at
seven
California
community
hospitals:
Implementing
PAD guidelines
via the
ABCDEF
bundle in 6,064
patients.
Critical Care
Medicine,
45(2), 171-178.
doi:
10.1097/CCM.
000000000000
2149.

“To study
the
relationship
between
ABCDEF
bundle
compliance
and
outcomes
including
hospital
survival and
deliriumfree and
coma-free
days
(DFCFDs)”
(p. 172).

7 Sutter Healthaffiliated
hospitals who
were trained on
using an
interprofessional
team (ITP)
model. Ranged
from 6-16 beds
per hospital.
N = 6,064
Adults in an ICU
setting either
ventilated or not.
Exclusion
criteria:
Active drug or
alcohol
withdrawal.
Open abdomen.
Significant
hemodynamic
instability
New coronary
ischemia
Use of paralytic
Not able to
participate in
early mobility

Design/
+Framework

A prospective
cohort quality
improvement
initiative.
ABCDEF bundle
implemented
every day. Data
collected by eICU
RN, who
participated in
rounds remotely
and entered data in
real time. No
comment eICU
RNS training.

Variables/
Instruments

Independent
Variable:
Bundle
compliance
(partial or
complete)
Dependent
Variables:
Hospital
survival
(percent of
patients alive
at hospital
discharge)
DFCFDs)
Tools used:
CAM-ICU
and RASS)

Result(s)

Total bundle
compliance, mean
(95% CI) = 0.891
(0.844-0.897)
Partial bundle
compliance (95%
CI) = 0.952 (0.9490.957)
10% increase in total
bundle compliance =
7% increase hospital
survival rate (OR,
1.07; 95% CI, 1.041.11; p < 0.001)
10% increase in total
bundle compliance =
2% increase in
DFCFDs (IRR, 1.02;
95% CI, 1.01-1.04; p
= 0.004)
10% increase in
partial bundle
compliance = 15%
increase in DFCFDs
(IRR, 1.15; 95% CI,
1.09-1.22; p < 0.001

Implications

Comments

Implementation of
the ABCDEF
bundle improves
patient outcomes
even when the
bundle is not
followed
completely.

ABCDEF
bundles work to
reduce the
number of
delirium and
coma free days.
This study
considers the
importance of the
interdisciplinary
team approach in
both the success
of bundle
implementation
and the success of
the study.

Limitation
include:
- Not a
randomized
control trial
- Data was
subject to
human error
- Applied to
both
palliative care
patient and
non-palliative
care patients
Does not consider
staffing
differences
between hospitals.

Delirium and
coma are lumped
together and they
are not studied
independently of
each other, which
is unique to this
study.

**Level
of
Evidence
IV
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Citation

Purpose

Sample/
Setting

Bounds, M.,
Kram., S.,
Speroni, K.,
Brice, K.,
Luschinski, M.,
Harte, S., &
Daniel, M.
(2016). Effect
of ABCDE
bundle
implementation
on prevalence
of delirium in
intensive care
unit patients.
American
Journal of
Critical Care,
25(6), 535-544.
doi:
http://dx.doi.or
g/10.4037/ajcc2
016209

“To
quantify the
prevalence
and
duration of
delirium in
ICU
patients
before and
after
implementat
ion of the
ABCDE
bundle” (p.
538).

The general
medical/surgical
ICUs in two rural
Maryland
hospitals. One
ICU has 8 ICU
beds another has
10 ICU beds.
Both obtain
Magnet status.
N= 80 prior to
implementation
N = 79 post
implementation
Inclusion criteria:
- Adult
- ICU stay >
24 hours
Exclusion
criteria:
- Increased
ICP
- Quadriplegia
- GCS < 8 w/o
sedatives
- Comfort
measures

Design/
+Framework

A single site
retrospective
study.
Examine the
electronic medical
records of 80
patients preimplementation
(December 2012February 2013).
After ABCDE
bundle
implementation,
records of 79
patients examined
(December 2013February 2014)

Variables/
Instruments

Variables:
delirium
duration and
prevalence
using the
ICDSC to
measure
Length of stay
in the ICU
and hospital.
Ventilator
days

Result(s)

Reduction in patients
with delirium 38%
to 23% (p = 0.01)
Reduction in the
number of days of
delirium, mean = 3.8
to 1.72 p < 0.001)
No difference in
length of stay in the
ICU and hospital.
No change in the
number of ventilator
days.

Implications

Study shows a
reduction in the
prevalence and
duration of
delirium after
ABCDE
implementation.
A trend towards
the increase use of
opiates after
implementation
was noted.
Limitations:
Several elements
of the ABCDE
bundle were only
partially
implemented.
Lack of
randomization
Partially
retrospective
Results may not
be generalizable
to other ICU
settings due to
small, rural
setting.
Variability in RN
use of ICDSC.

Comments

Study showed a
need for
improved
sedation
protocols as well
as
nonpharmacologi
cal management
and prevention of
delirium.
These hospitals
later added the F
(Family) portion
to the bundle.

**Level
of
Evidence

VI
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Citation

Purpose

Sample/
Setting

Design/
+Framework

Delvin, J.,
Skrobik, Y.,
Gelinas, C.,
Needham, D.,
Slooter, A.,
Pandharipande,
P., … &
Alhazzani, W.
(2018).
Clinical
practice
guideline for
the prevention
and
management of
pain,
agitation/sedati
on, delirium,
immobility, and
sleep disruption
in adult patients
in the ICU.
Critical Care
Medicine (46)9,
e825- e873.
doi:
10.1097/CCM.
000000000000
3299

“To update
and expand
the 2013
Clinical
Practice
Guidelines
for the
managemen
t of pain,
agitation
and
delirium in
adult patient
in the ICU”
(p. e826).

Literature review
of 5 electronic
databases
(PubMed,
EMABSE,
Cochrane,
CINAHL Web of
Science)
from 1990 to
October 2015.
Not limited by
language. Only
adults. Evaluated
for rigor based on
the GRADE
principles by all
members of the
work-group.

Workgroup of
content experts,
methodologists
and ICU survivors

Tools:
ICDSC,
CAM-ICU,
RASS

Preliminary
recommendations
made by
individual workgroups and later
voted on by
members of full
panel. Consensus
defined as > 80%
agreement with
>70% response
rate.

Variables:
delirium
incidence,
ICU length of
stay,
mortality,
morbidity.

Random-effects
model and the
method of
DerSimonian and
Laird used to
pool the estimates
of effect across
eligible studies.

Meta-analysis
conducted using
Cochrane
Collaboration
Review Manager
version 5.3 with
forest plots. When
meta-analysis not
possible, evidence
was synthesized
qualitatively in
narrative form.

Variables/
Instruments

Result(s)

Implications

Comments

37 recommendations
2 ungraded good
practice statements
(benefits of
intervention
outweigh risks but
no direct evidence)

Delirium is
multifactorial and
certainty of
evidence
supporting
intervention is
low.

Delirium: Good
practice statement:
“Critically ill adults
should be regularly
assessed using a
valid tool” (p.e843).

Use of the
ABCDE bundle or
similar
interventions is
recommended
because the
potential to reduce
delirium far
outweigh any
risks.

This article
provides
numerous
recommendations
to both
pharmacological
and
nonpharmacologi
cal interventions
for all five arms
of the PAD
guidelines. An
excellent
resource.

A multicomponent
intervention focused
on reducing
modifiable risk
factors such as
improving cognition,
optimizing sleep,
mobility,… should
be used. (p.e848).
Studies that used the
ABCDE bundle
were associated with
less delirium.

Limitations:
Differing
practices,
definitions of
outcomes, and
human error.
Patients varied in
illness and frailty.
Educational gaps
at institutions
regarding best
practices

The process took
3.5years to
complete and
does not include
any research done
from years 20152018.

**Level
of
Evidence
I
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Citation

Purpose

Sample/
Setting

Design/
+Framework

Variables/
Instruments

Result(s)

Kram, S.,
DiBartolo, M.,
Hinderer, K., &
Jones, R.
(2015).
Implementation
of the ABCDE
bundle to
improve patient
outcomes in the
intensive care
unit in a rural
community
hospital.
Dimensions of
Critical Care
Nursing, 34(5),
250-258. doi:
10.1097/DCC.0
000000000000
129

“To
describe an
evidencebased
practice
(EBP)
project to
implement
the ABCDE
bundle in a
rural
community
hospital
ICU” (p.
252).

Rural community
hospital with a 6bed general adult
ICU.

A single site
descriptive study
including pre-post
implementation
retrospective chart
review.

Variables:
-ICU length
of stay
- hospital
length of stay
-Ventilator
days
-Prevalence
of delirium
using the
ICDSC tool

2% decrease in ICU
LOS (P = 0.66)

Exclusion:
Missing
documentation on
any of the
ABCDE protocol.
Patients who did
not pass the
safety screening
or did not receive
clearance from
their MD.
N= 47 in prebundle group
October 15, 2013
– January 15,
2013
N = 36 in postbundle group
October 15, 2014
– January 15,
2015

Included
assessment of
organizations
current
practice/understan
ding of ABCDE
bundle.
Patients deidentified and
assigned an
observational
number.

Tool:
ICDSC

26% decrease in
hospital LOS (P =
.06)
29% decrease in
ventilator days (P =
0.33)
19% delirium
prevalence
ICDSC completed
twice per day 92%
of time
Awakening and
breathing
documentation
100%
Nonpharmacological
interventions for
delirium prevention
and management
documented 89% of
time.

Implications

Comments

Decrease in LOS
and ventilator
days (not
statistically
significant).

Study described
the EBP process
for
implementation
of a new bundle.

Delirium
prevalence of
19%, slightly
lower than
literature of 2080%.

IRB approval
obtained.

Cost savings
associated with
decrease in
ventilator days
and LOS.
Organizational
support and the
multidisciplinary
team were key in
success of
implementation.
Limitations: not
specifically listed
in article.

Although not
listed, possible
limitations
include:
Variation in
understanding
and completion of
ICDSC.
Reduction in
delirium is not
explicit. Instead
prevalence is
listed.
Errors in charting
Variation in
illness severity.
A 6-bed rural
ICU may not be
generalizable to
all ICU
populations.

**Level
of
Evidence
VI
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Citation

Purpose

Pandharipande,
P., Ely, W.,
Arora, R.,
Balas, M.,
Boustani, M.,
La Calle, G., …
& Smith, H.
(2017). The
intensive care
delirium
research
agenda: a
multinational,
interprofession
al perspective.
Intensive Care
Medicine, 43,
1329-1339. doi:
10.1007/s00134
-017-4860-7

Purpose is
to address 5
questions:
1.Current
standard of
care in ICU
delirium?
2. Major
recent
advances in
delirium
research
and care?
3. Common
delirium
beliefs that
have been
challenged
by recent
trials?
4. Areas of
uncertainty
in delirium
research?
5. Top
study
areas/trials
to be done
in the next
10 years?

Sample/
Setting

Focus in on
critically ill
patients.
No specifics
given regarding
sample size or
number of studies
reviewed.

Design/
+Framework

A review of
epidemiology of
delirium and
current best
practices for
management of
delirium.
A multinational
and
interprofessional
group of clinicians
and researchers
from within the
fields of critical
medicine, nursing,
neurology,
pharmacy, and
others work
together to create
an “evidencebased paper.”
No specifics given
on how
conclusions/answe
rs to questions
were met.

Variables/
Instruments

Variables:
Ventilator
days, ICU
days, cost of
mortality,
death
No
instruments
used, results
based off of
expert
opinion of
authors.

Result(s)

Implications

Comments

Delirium is a strong
independent
predictor of
increased ventilator
days, ICU days, cost
and mortality of
death.

Delirium has
many risk factors
divided into
vulnerability risk
factors (ex. Age
and
comorbidities)
and hospital
related (ventilator
use and
medications).
Prevention and
management
techniques should
occur during and
after ICU stay.

An exact
association
between ABCDE
bundle use and
reduction of
delirium is
uncertain, but
when weighing
risk versus
benefit, the use of
the ABCDE
bundle, or similar
bundle, is
encouraged.

Benzodiazepine use,
drug induced coma,
and sleep alterations
are modifiable risk
factors clinicians
should address when
formulating delirium
prevention treatment
strategies. (p. 1331)
“The use of the
ABCDEF bundle has
been associated with
a reduction in
delirium and
ventilation time”
p.1331).
Early mobility
reduces the risk
and/or accelerates
the resolution of
delirium.

Effectiveness of
interventions to
reduce delirium in
the ICU is
difficult given
delirium status
changes over time
and delirium
cannot be
assessed in a
comatose patient
with current tools,
making
distinction
between the two
difficult.

Care should be
taken when
lumping coma
free days and
delirium free days
as outcomes in
studies due to an
inability to
differentiate
between the two.

**Level
of
Evidence
VII
.
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Citation

Purpose

Sample/
Setting

Design/
+Framework

Pun, B., Balas,
M., BarnesDaly, M.,
Thompson, J.,
Aldrich, M.,
Barr, J., … &
Ely, W. (2018).
Caring for
critically ill
patients with
the ABCDEF
bundle: Results
of the ICU
Liberation
Collaborative
in over 15,000
adults. Critical
Care Medicine,
47(1), 3-14.
doi:
10.1097/CCM.
000000000000
3482

“To
evaluate the
relationship
between
ABCDEF
bundle
performanc
e and
patientcentered
outcomes in
critical
care.”

68 academic,
community, and
federal ICUs who
were part of the
ICU Liberation
Collaborative

Prospective,
multicenter cohort
study from
national QI
collaborative

N = 15,226, adult
patients who
were on or off
mechanical
ventilation and
admitted to an
ICU floor for at
least one day
Exclusions
included: death or
discharge within
in 24 hours;
withdraw of care
within 24 hours
of care

Data collected 6
months
retrospectively
and 14 months
prospectively via a
secure, web-based
application.

Variables/
Instruments

Result(s)

Implications

Comments

Variable:
ABCDE
bundle
performance

Bundle performance
associated with
lower likelihood of 7
outcomes

Overall, the
ABCDEF bundle
improves patient
outcomes.

Clinical
outcomes:
ICU
discharge,
hospital
discharge,
death, pain,
coma,
delirium,
mechanical
ventilation,
and restraint
use.

Adjusted hazard
ratio (95% CI) of
death within 7 days
= 0.32 (0.17-0.62)

Overall bundle
performance,
showed consistent
signs of improved
patient outcomes.
Patients generally
saw an
improvement in
survival, had less
coma, delirium,
and physical
restraint use, were
liberated from a
ventilator sooner;
avoided
readmission to the
ICU and were
discharged home.

Instruments:
Behavior Pain
Scale or
Critical Care
Pain
Observation
Tool, ICDSC
and CAMICU

Delirium = 0.60
(0.49-0.72)

Adjusted odd ratio
(95% CI)
Mechanical
ventilation = 0.28
(0.22-0.36)
Coma = 0.35 (0.220.56)

No significant
change in the
following outcomes:
Adjust hazard ratio
(95% CI)
ICU discharge =
1.17 (1.05-1.30)
Hospital discharge =
1.19 (1.01-1.40)

Limitations
include:
-study not
randomized
- ICU was not
well-defined
- patientoutcomes were
not independent
of each other
- lack of funding
limited many
areas of the study.

The study does
not list the tools
used to measure
delirium or coma.

**Level
of
Evidence
IV
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Citation

Purpose

Sample/
Setting

Trogrlic, Z.,
van der Jagt,
M., Bakker, J.,
Balas, M., Ely,
W, van der
Voort., P., &
Ista, E. (2015).
A systematic
review of
implementation
strategies for
assessment,
prevention, and
management of
ICU delirium
and their effect
on clinical
outcomes.
Critical Care,
19 (157). doi:
10.1186/s13054
-015-0886-9

“To
summarize
what types
of
implementat
ion
strategies
have been
tested to
improve
ICU
clinicians’
ability to
effectively
asses,
prevent and
treat
delirium
and to
evaluate the
effect of
these
strategies
on clinical
outcomes.”

Inclusion criteria:
Clear description
of delirium
screening,
prevention/
management
implementation
process.
Outcomes clearly
defined.
Reviews, opinion
papers, editorials
and comments.
Exclusion
criteria:
Studies that
focused delirium
related to alcohol
withdrawal
and/or were
focused only on
validation of
delirium tools.
Total hits = 3,981
N = 21 studies
based on all
elements of
eligibility.

Design/
+Framework

PRISMA
guidelines.
Search of
PubMed, Embase,
PsychINFO,
Cochrane and
CINAHL,dates
between January
2000- April 2014,
no search filters.
Search terms:
intensive care and
delirium.
Two authors
independently
checked articles
based on selection
criteria, consensus
on final selection
achieved by
discussion with
third author.
Metanalysis
performed on
quantitatively
pooled results Test
of heterogeneity
performed.

Variables/
Instruments

Variables:
delirium rates,
length of stay,
mortality,
bundle
adherence
Tools:
ICDSC,
CAM-ICU,
RASS

Result(s)

Implications

Comments

Median number of
implementation
strategies used per
study = 7.0 (IQR
4.5-9.5).

A multifaceted
approach to
delirium reduction
gives the best
results

Improvements in
delirium screening
ranged from 14 92%.

Delirium
management via
PAD/ABCDE
guidelines results
in better overall
clinical outcome
but is not
associated with
reductions in
delirium
incidence.

A metanalysis of
8 studies that
implemented the
PAD/ABCDE
bundle showed no
significant
difference in the
incidence of
delirium versus
prior
implementation.

Use of
PAD/ABCDE
bundle reported in
8/20 studies.
No significant
differences in
delirium incidence
before vs. after
implementation in
studies (n=8) that
used PAD/ABCDE
versus those that
used a different
framework.
ICU length of stay
reduced by 1.26 days
(95% CI, 1.84, 0.69)

Strong
heterogeneity
between studies
look at this.
Limitations:
Measures of
variable varied.
Some results are
dependent upon
many factors not
discussed. Only 9
of the 21 studies
reported clinical
outcomes.

PAD/ABCDE
lumped together
for the purposes
of this study.
Authors stress the
importance of
prevention of
ICU related
delirium versus
assessment and
recognition,
which is a focus
of the
ABCDE/PAD
bundle.

**Level
of
Evidence
I
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**Type/Level of Evidence:
Level I: Evidence from a systematic review or meta-analysis of all relevant RCTs (randomized controlled trial) or evidence-based
clinical practice guidelines based on systematic reviews of RCTs or three or more RCTs of good quality that have similar results.
Level II: Evidence obtained from at least one well-designed RCT (e.g. large multi-site RCT).
Level III: Evidence obtained from well-designed controlled trials without randomization (i.e. quasi-experimental).
Level IV: Evidence from well-designed case-control or cohort studies.
Level V: Evidence from systematic reviews of descriptive and qualitative studies (meta-synthesis).
Level VI: Evidence from a single descriptive or qualitative study.
Level VII: Evidence from the opinion of authorities and/or reports of expert committees.
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Table 3
Theme Matrix
ITEM

BACKGROUND THEMES

INTERVENTION THEMES

Increased
mortality
and
morbidity

ICU
length
of stay

Long-term
cognitive
impairment

Sedation
used

Balas et
al.
(2014)
BarnesDaly et
al.
(2017)
Bounds
et al.
(2016)
Delvin
et al.
(2018)

x

x

x

X

x

Kram et
al.
(2015)
Pandhar
ipande
et al.
(2017)
Pun et
al.
(2018)
Trogrlic
et al.
(2015)

X

x

x

x

x

x

X

x

X

x

x

x

SATs/
SBTs

Delirium
assessment

x

X

x

x

x

x

RASS

Early
mobility

Reduced rates
of delirium

Effects
of
mobility

X
(CAMICU)

x

x

x

X

X

X
(CAMICU)

x

x

X (combined
with coma
days)

x

X
(ICDSC)

x

x

x

X
(either)

x

x

X
(ICDSC)

x

x

x

RESULTS THEMES

staff
education

X
(either)

Sleep
cycle

x

x

x

Ventilat
or free
days

Com
a
Days

X

X
(p>
.05)

x

x

X

x

X

X (p>
.05)

X (mixed
results,
benefit
outweighs
risk)
X (overall
prevalence
listed only)

X

x

X

x

x

X
(either)

x

x

x

x

x

x

X (mixed
results, better
overall
outcomes)

Lack
of
bundle
compli
ance

X

X

x

x

x

x

x

x
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